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f NTRCU0UCD ION 1 N

*, 4. RA CE:; ituwtD b":

-IA, Apr'il 1970, th, 1e-retarie ofr Agriculture; Q eal"th,
Educa t uion, and Welfare; o od thu Inter-ior jointly aonooncel thu

usu pension of ,.ousnca o f ' f , L I-' tri r h I o oph eno x y acetic !(-Id
(2,4,5 -T). Thils Iu.polSi 't? ro SLU.t0d from pub i, ,shed stud cs

nd (1 at, i n that t i -' w;a.s: a t rat.ogQii. Subsequent stat:.I , L
e reve oId th;-It the t! r togeni, effoIects ro sute d from a tox ic
a o oi rt, am i n an t ia n 'L c t2, I i. d e n, t i [f e d a ,? ,j 2 3.[• " etrao~toro~benzop-d~o[l ( ,L•, ,,-TODD), ,Subsequently, tilL :•--

iel a rlai d 'Lbetýn zo -p -d lox in (2 T k CH SM e' ( rI A e a: [) u t; ,:• tr~ t, f ne tl f ,o f ' D e f , rn .'; (, H-r• , n . e ch : r,; : b. f (eb ~ _ Id e r a n• .',' ,
which (:,) 11 1,;1 iIil.I ', p c .i ion, the A r 1t
F ', ) li t d ll iv ,tvfy vof' 1c ei lion Ial aods of l(erbicid :
"Ir n f, ian SouLd1 V 1etnam aIn d 11 8' , NiL ion ga1 ions at L ;he N V El
'on sr uc tiou Battal ion Cm , ar (NC3C), Gu I'port, 1.1 In September

O 19Y1, the Department of .'I -eI•(- d re (cted that the her'bicide in
Sout t Viet nam be rettur',.,,, to tlie United States and that the

rinttI' 2.22 oilion gal . c si p,-posed of Jn an environmentally
a r and ef f icint :11... %,-t: 1 n7 "11. lion il iolens were maove

't, t hrwton Isclnd, Pa 3, f L0 e:.n in A vi'1l 1972. The avercig0
¶...,r, .1,. 1i.;''U e ,.,, was 7 •,,, " ". ' i i t c •¶ rI' ,c d Oranige wa ,bon .

,' i . ". L a.ount of ,-3,3,7,8-TCD D in n l.
'.' ..C:l - 4'r;~,. . .. 0,. m i U::, 1 1. 1 pound s,

S1 : di:sel fuel and organic so lv ent, but insoIluble in water. Onre
kg.i 1 ori of Herbtcide Or'ange theoretical ly contained 4.21 pounds; of -.

C!i i t v c. ingYr'ed int 2,)1,-D and 14,41 pounds of the acti ve
rgel, en U , ,2. Iah i' ide Orange was formuIated to contoain a
J I k t V C. '. i -,.h. t) %r 1,Ž o-stety sterv of C ,4-2 aD l

-',4.3-• I u'i (Ir t : r, I S• tt o l h f,• :l a io tyVpi. e 3 iy wer~e:

in) e I- 'I: i 0!1 2 -' > -t 11 yp o,
tIcl(.hL ai ~ 's~e Fn( it 949

• 1 .. m e s o

uo tzr ct , t-j 4)n8.c7,p-w
I j- ~ v r' S er rf I,• L" jj ('

tre c c in' uf ,',4,52' 1 .001

Q) r r, .. ieut:' c rg ., butAy V1.63
lot t h u4f ust' u s r ' IVcit. es)

* i 1.,i ,;. i t ' i .' , L ,_ f. , ' r e t u c ru Lig't/a,.Y.J frot 1 ,)( , 1oi-a/ I~est~ru:t ve. L.echn~i,.oes inn boUd.,
; ' ] ale-.ji•- e'.dt 'pcvt,,',t-.,uic, ,ic•L ( ]., JOr'a.tiOn, d eep-wec LI

~i:•j2't lii buv~i.:a i t'..I I a,: '-• .tJ i n-ri•.:t" s t."K c;&'\ Lties, 210.1d ,0
!',Jr i , .1n. wl :,'' l i ] 1 .•',rlot,[,Ic.'i. [Lt 1.]-II ]pi'S usnd DO recover • -

. I.'a] va'oJut it u.]. :.!~ I ,1. iv,-'1 altr. 'ai t"].::etiOe , return t.o -'

ft n k

. c .d 0 1- a n

-.. ... ......................................... ..



. Of these..techniques, only high-temperature incineration was
sufficientlydeveloped to warrant further investigation, The
other methods were rejected because of several considerations,
including long lead times for development,, inadequate assurance
of success, and the lack of industrial intrest.

During the summer of 1977 the United States Air Force
disposed of 2.22 million gallons of Herbicide Orange by high-
temperature incineration at sea. This operation, Project PACER
F'il, was accomplished under very stringent regulation by the U.S.
Environmental Protection Agency ocean-dumping permits.

7The Air Force plan and the EPA permits for the disposal of
S the herbicide committed the Air Force to a follow-on storage site
recljmition and environmental monitoring program. The major
objectives of this program were to:

(1) Determine the magnitude of herbicide contamination
(2,3,7,8-TCDD) in and around the former herbicide test and
*stordge sites,

(2) Determine the rate of natural degradation for the
phcnoxy herbicides (2, 4- D and 2,4,5-T), their phenolic
degradation products, and 2,3,7,8-TCDD in soils of the storage
and test sites.

(3) Monitor for potential movement of residues from the
storage and test sites into adjacent water, sediments, and
bi.lg,_Lcal organisms.

(4) Recommend managerial techniques for minimizing any
impact of the herbicides and dioxin residues on the ecology and
human populations near the storage and test si.tes.

Immediately following the at-sea incineration in 1977, the
UJSAF :)ccupational and Environmental Health Laboratory initiated
site-monitoring studies of chemical residues in soil, silt,
waLer, and biological organisms associated with the former
storage sites where the herbicide had been stored at the Naval
Constructon Battalion Center (NCBC) and Joonston Island (JI). A
similar monitoring program began at Eglin AFB, FL in 1973 for a
92-acre site on Test Area C-52A and in 1975 for a 2-acre area on
Hardstand 7.

Secretary of the Air Force/Deputy for Environment and Safety
(SAF/MiQ) requested and received from Air Force/Surgeon General,
in June 1980,a proposed research protocol to return Herbicide
Orange-contaminated sites to full and beneficial use. Based on

S.. -, h proto o I. SAF/MIQ recommended that the Air Force
*'. .v..:":I. m .irid z3:rv jes Laboratory (ESL) be designated as lead
S1 mbora.tuory for mon1toring and rec lamation research. Air Force
DepuLy of Staff for Engineering/Logistics agreed that the
Environics Division of ESL was eminently qualified to handle the
complex integration of environmental chemistry and control
techno Vogy required to address the problem. It was noted,

0 2



however, that the Ehis, dedicate-d to a rococo srtssionr and not
routine field asimtrtnue tanka-. This ruquirReA that site
uionjtor in, be n~onsclidated withlin the d loxin, resear'eh program,
rather than in routine onalysis, wwich is; thj mission of the
OEL Before itaioofthe over-at Ire-iearchprga hE3
routed t~hr reneairtd i'eu tremut NLthrough Air' Forc.e Depit x: Chief' of

* S~taff fiar Ilesoara nni D'ri l'ocpment Wn Air For cc Systams
Comm andp i Dkrvat or o f L ab or j4o, ; ish t he fo rm o.)f -L 4 tauemnert of'
Operational. NfeEJ (SM ON hu vil idited USAF SiON 2-81 directed

* ~~that M1 a sampling and ionlIysu; puogram bre ini idIed, (2) a
small program to look aL mothuds to dest~roy dio< in in situ be

*started, but no fu I 1-s- I0 I- .') ike p1 rta n 10 furth(2r
d dirounted by the So retar y of Lhe A i.r Force.,, and (3) W ogres's on)
assu~ in'' long-terim breakdown aid rovrrrijerrt of 2, ¼1,t3,-TCUL)L am

* ~discussced yearly al, thu ie *(nrL Air' ac trVifle,-ýinL; and
Sane ic e C en ton, ESL-Sy"I 'r Cmrrnnd 5.2 truaoh n r0 nI rev low.
Fo 1llowlflf the 19813 techir -il ca I re, o, w . dýJirected to0 C1)
proceed wi Lb tse Herbir o' i dR Or, JuI'C proloram as a minimal effort
invc 1 i mnq site ricoi Lur riuig~ M AsuressV'?ct, o P the cOntaaijnat-'d
si es and (2) prov idedl funrther irlc' 'oi not Lo c~irry out autria 1
cleaniup ott lso directedl by odotr SF

Che Env iron ins c. v colon fur lb £ESL continued the site
Itoli ur jog and k vs arution pr;g rim un1 it1 February 1 985 by

* coiL -ct tag samples from P4SLC i V arid F, Line AFR on a semniannrual
- ~basis, This retport r nrxn':.Ž ll lierblaid'h Ur urge data col lected
4 by tk! pncr'.s:rnnei (rrt'ýn <S ro) 1,i.1y 157'7 t~hrough February

195%

Cr



WATE OAMLESSAMPLING METHODS 1

The Air Foree Engineering and Serv ices Center, Engineering

4 runoff from Hardstand Seven and Test Range C-52A at Eglin -AFB.

0fil led with water byeihrsbegnthmohofheotl
below the water, 3ur face or bail ing water into the bottle withl
gla3ss jars. A ft er filling, the bottles were sealed with,
a luminuin foi 1-wraipped butyl rubber stoppers. T-he stoppers were
w wire(3d in place arid the samples were stored in a walk- in
ref'rif,crautor (3'("F) until shipment to the laboratory. Samples
we!e ~;hipped tD Brehm Laborator'y, W r igh t State University,

* ~ur~refr iý;,erated, by overnight air freight.

4 > 33ampl C:3 Were ana- l yze'J one of two ways depending on the
amounit of' suspended sediment in a sample. Clen samples ( less
thani 10 grams suspended sed imnent pcr sampl e) were analyzed
without. filtering. Turbid samples (more than '1 grains suspended
sedimnetil- per sairile) were first filtered to remove the sediment.
Two anlyse.n .4cre then run on the sample. one on the sediment and

Q~; ~tr o n uthe watLe r". The decision to filter was at the
d : (2', i Jn o f 3 r eh n Laboar at o ry.

Ar ,:iin p Ies were col lected at Johnston Island during
Februairy arid March 19811 to examine the migration of 2,3,7,8-TCDb
on airborrie particulates. Three samples were collected
'downwinld (prevai~ing winds on JI are Northeasterly at 15-20

km ;)of the old Hierbic ide Orange storage site near the is land
* ~nondirectionall b uao aild0ing. A fourth sample was col lected at

t ,ema iml;ide of, the in i. and to act as a conitrol.

A1.1 samivples were collected with a Ground Filter U~nit (GFU) -
Sii~I 0 by he ir orce1 9eic1 Applications Center. The flow

rat jithe GVIJ was~ 32.) ft-Imin on a 60 Hz 220 V power supply.
Thme r;FJ., inlet was, cpproximTately 3.15 feet above ground level.

t io n o nlIy ýormta ins samplIing mnethod s which were not

~n ~;*m 1. ,i:.'. needed to) per form soil ain.
LiL v,;c

4.....................................................................



-!Lpe wr otedtc on filters- dvnlig.ntd .;pe~oifici~llyfusu......
ii lwthff& ;-~ b-tii-W yart wl at esa-.--re sarmnp'ed1 --Th e- -- i t'e rsa

-S w'!er Qffiu$oia oflze aT iU4cT±h l- lt wmac ta teated with-
Nroltfl (Lt~toy thyl. pht~halate)., The filter i,5 espablAj of

t riappr nL a~ IbP F, 10,i?¾-ateP r down to the 0.01-0.1 ilrn rangle.

Hiu nti rnet--fort a II s;flfln tI s wa8, ,upproxima4tuly 168 hours (one
WtvJ-: L he ond_ .t -tl.i- f r.al t-he filter w .s reinov ed ate

rp1I, ;-Že J i tý i wt *in 11te~r. Thu Ei lbe re wore: U~iuri mailed to
Kr.hf~ -rato 6 ir'nat t i v t!itpes (prey idc.d by the filter

41
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_ SAMLE"I 2,4"• £ 4 6-T "TCDO ANAlv.

.C-5•A Q1 .1- U

." .... MAY 81 • L SO0L SOI LSU

DEC 81 ELSOIL
.AY 82 ESL SOIL 

n.o0 WsU

MAY 83 ESM, soIl
SNI WSU "

MAY 81 ESL SOIL

DEC 81 ML SOIL 0.02 WSU

MAY 82 ESL WOIL 
0.02

RAY 83 EL. SOIL

0.02 -w~u
RAY 81. ESL SIL, o.. . WSU

DEC 81 ESL soIl, 
().Oi Wsu

KAY 82 ESL 2 OIL 
0.03 WSU

MAY 83 ESL 
03il

C-52A Q4 
0.02 U

KAY 81 S SI 
4 s

"" DEC 81 ESL soilND WSU

MAY82 ESL SOIL 0.0D WSU

MAY 83 .SL SOIL

C-52A G1
MAY 81 ESL SOIL 

0.05 WSU

3CIL 0-3 . ND WSU
=L 3-6 IN. ND WSU

SOIL 6-12 IN, 0.16 WSU

DEC 81 ESL SOIL 
ND WSU

SOIL 0-3 It'. ND WSU

SOIL 3-6 IN. ND WSU

SOIL 6-12 IN. 
0.25 WSU

MAY 82 ESL SOIL 
0.05 WSU

SOIL 0-1 IN. o.17 WSU

SOIL 1-3 114. 
0.1 WSU

SOIL 3-6 IN-. 0D WSU

SOIL 6-12 IN. ND ND ND CAL

SOIL 0-.1 IN. tD N ND CAL

SOIL 1-3 IN. ND ND ND CAL

SOIl, 3-6 IN. ND 1D ND CAL

sA3iL 6-.12 IN. 0.15 WSU

MAY 83 FZL SOIL 
0.22 WSU

SOIL 0-1 IN. 0.37 WSU

SOIL 1-3 IN. 
ND WSU

SOIL 3-6 IN. O.11 WSU
SOIL 6-12 IN. 

ND-06ppt WSU

SEP 84 ESL SOIL 2-3 IN. CENTER ND-13ppt WSU

SOIL 3-4 IN. ND-8.TpP WSU
SOIL 6-7 IN. ND-14ppt WSU

SOIL 2-3 IN. NE ND-7.Sppt WSU

"SOIL 3-5 IN. D .008 WSU

SOIL 6-- IN.

.
, , . .. .



SOIL 21-5 IN, 1.bo pp .4

SOIL -5 ~,NP-5.3ppt. W.S .---
SOIL 6-7-1IlL D-.6,t W2's U
SOIL 2-3 IN. SW ,3
SOIL 4'-5 IN. 0.008 WSjU
SOIL 6-7 IN. ND-.I~ * pp t
SOIL 2-3 IN. NW 0.001 WSU

SOIL 4'-5 IN. 0.059 leSU,

SOiL 6-7 IN. ND WSU

C-5,2A 02

SEP 34' ESL SOIL 2-3 IN. Nllpt 3U
SOIL 14-5 IN4. 11D WSU

ý~SOIL 6.~7 1N. !D-1.2ppt Usu

C.-52A P I W6U
MAY 81 ESL ýOIU I S

SOIL, TREELVIE 111 Wsu

DEC 81 ESL SOIL N S

SOIL, TREEL11NE 111i wtu

C-.52A POND 00 S
DEC 81 ESL SEDIMENT 00 S

HEAD BASIN N ~
MAY 81 ESL SEDIMENT N S

BIOLOGICAL( COMPOSITE) N4D WSJ '

*DEC 81 ESL SEDIMENT ND Wsu
BIOLOGICAL( CRAYFISH) ND WSU

MAY 82 ESL SEDIMNET ND WSU

NOV 82 ESL SEDIMENT ND WSU
D1LGCL clOITE) ND WS

DIOLOGICA.L(CRAYFIS) ND WSU
DECY 83 ESL SEDIMENT ND-Gp WSU

BIOLOGICAL(COMPOSITE), ND WSU
WATER ND-25ppq WSU

LOWER BASIN
DEC 83 ES L SEDIME14T ND-7ppt WSU

WATER ND-25ppq USU

WAIN BRIDGE N S
MAY 81 ESL SEDIMENT N S

DICLOGICAL( CRAYFISHl) ND WSU

DEC 81 ESL SEDIMENT ND WSul
BIOLOGICAL( COMPOSITE) ND WSLJ

*MAY 82 ESL BIOLOGICAL(CRAYFISH) NJD Wsu

HEAD MULLET D u
MAY 81 ESL SEDIMENT N S

DIOLOGICAL( CRAYFISH) ND WSU

DEC 81 ESL SEDIMENT ND WSU
BIOLOGICAL( CRAYFISH) ND WSU

0 8



MAY 82 ESL -.:.SEDIMENT. 
W61

HUYV82 ESE EIMN ý

MAY 83 FSL Dh1N- NI) W5lu
B IOCGAL (CRAYF ~10511)D W~1

DEC 83 ND-'(ppt.N 1U d ?TU
BrMOGIC~AL (CRAYFISHI)
WvATER .......p ~ -----

LC14~ER MULLET -DGip S
DEC 83 E3L, ol;-lIMLT NDCp~ wsu

WATER .D2p~ .....U

DO''Uwl)mULLET- -s
MAY 8 1 KýL- SEDIMENT j

SFDIMEN'rN) 
C

DEC 81.A FSiL SEDIMENT ND) wou
BiIOLOGIGAL ( COMPSITE) N Z

HEAD' TR~oT 1 wu
K AY 81 ESL SEDIMENT lp s

BIOLWI CAL (COMPOSITE) IlD WSU
DEC 81 ESL SEDIMENT NDl WSU

B1I1,OGICAL(COMPOSITE) N S

MAY 82 E4L SEDIMENT ND WSU
B1OLOGICAL(I'131I) No) Wsu
BIOl.o~ICAL( CRAMFI3H) 111 WS)u

*NOV 82 EOL SEDIMENT 11D1 Wsu
3j(Oj~oC1CAL( CRAYFISH) ND WSU

KAY 83 Est, SEDIMENT NDI WS
IOdLMXICAL(FISH) N S

DEC 83 F51, SEDIMENJT ND-pt WZ-U
BI0LOGICAL (COMPOSITE) N Z

WATER D2~p W ISU

LOE ROUT ELsrTNTHD-T1ppt WIAU

EC 83 ES Nb-25ppq S

BOUND) THOUTrN s
KAY8 Fzj. 1,tCL(xMIC:AL ( clulYFI 61) ND, WSu

* ~~DEC 81 ESL IiAHN) 
WU

BIOLOGICAL( CRAYFISH) HD WZju

H57 DI 3 S
MAY 82 Est1. 50ý1L 0-3 IN. P WU

"1101L -06 IN, 169 wst
3~l. 1-2 I.26 WSU

S SOIL 9-12' IN. 110 WSU
SOIL 21-211 IN. 15 WEU
SO0u11, 3J183 IN. 96 WSU
"SOIL 49-728 IN. 102 WS1U

1OL 05-108 IN, 136 WSUi



88 357AL
SOI 15-18 N.-258 W43't

NA 8 AL _ SO011 3 N 14 W;U -
SOIL 9-12 IN# ` l9 WU
SOIL 21-24 IN. 52 WSU --

8OIL 45-48 IN. 6
SOIL 69-72 IN. 36. 1 OU
'SOIL 93-96 Il. 17 4U

SOIL9' 11712 I1.. 3.3 AU

SOIL 117-120 IN. 12.2" WSU
SOI 11-14 N.0.,37 WIQ.U

SOIL 165-168 IN&
SOIL 189-192 IN. 64 10188 CAL

SOIL 3100IN
SOIL 0-12 IN. 290 6200 146 CAL

SOIL 21-24 IN 18000 22000 115 CAL

SOIL 41,-48 IN. 1000 1300 37,7 CAL

8O1L 697 I. 916 -800 - -- 1. CAL

SOIL 93-96 IN. 420 501. A

SOIL 117-120 114. 9.13 WSU

SOIL 141-144 1iN. 5.6 WSU

SOIL 165-168 IN. 0.96 WSUI
S3OIL 189-192 IN. 09 Z

MAY 82 MBL LOIL 0-3 IN. 58 Wsu
SCIT, 3-6 IN, 

8 ~
SOIL 9-12 IN. 715 WSU
SOIL 21-24 IN.11 

U

SOIL 33-36 IN. 92 W.SU
SOIL 45-48 IN. 37 WSU
SOIL 69-72 IN. 37 Wsu
SOIL 105-108 IN. 10. WSU

RAY 83 $1.0-3 :N. 66.11 WSU
SOIL 9-..2 IN. 

6J WS

SOTL 21-24 114. 114 WSU
SOIL 45-118 I1N. -1 wSU
SoIl, 69-'72 Ill. 

2.7 WSu

30'.L 93-96, IN- 02.9 WSU
SOIl 1 17-120 111. 4 0.21 WSU
SOIL 141-'ký V~. 07

SOIL1e3168IN.0.78 WSU
SOIL 165-168. IN. 0.15 WSU
SOIL 18-191~. I-2550 8900 54.4 CAL

*soil, 9-12 IA. 8000 22000 78.3 CL
SOT'% 21-24 IN, 7200 20000 110 CAL

S(.1. 45-48 IN. 8100 14000 47.2 CAL

Cf-IL 59-72 IN. 3400 1600 1.7 CAL

2OIL *)3-96 IN. 1950 1030 1.3 CAL

SOIL 117-120 IN. 0.04 WSU

SOIL 141-1,A TH. 0.09 WSU
SC'C..L. 16S..16bi IN. 0.68 WSU
SOIL 189-192 IN. 06 S

*HS7 P1 4 S
DEC 81 ESL SOIL 226 WSU

2S. ISU



W057iS P20.05 
S

D E C _8 1 i. S O IL 
0. 0 2s

MAY 82 ESL SI .

,,Z7 PAD 7.5 -.
NOV 82 EsL SOIL 0-3 IN-, 1 160 10X CA

SOIL 6-( iN. 2.5 16 10. 1 CAL
SOIL 6-9 IN, • 2. 16 13,1 CAL

-•- ,:•" .SOIL 9 1 N, 1.9 150•. 4 CAL, •:i

SOIL 15-18 IN. 630 8600 , CAL

SOiL 21-24 IN. 630 0600 9.2 CAL

WIL 33-36 IN. 980 13000 1.2 CAL
SI13~1600 

2{2000 13.2 CAL '

SO1L 45-43 IN. 12.9 CAL'• .. .- ... .. :; ............. ....... ... •<iL'7- 0=~ ,1 650 13000CA

SOIL 69-72 260 17002 CA

SOIL 81-84 IN. 3.6 371 CAL

SOIL 93-96 IN, N2 CAL

zW!L 105-10 IN. ND 2 114

I1S POND O, 16 o.U
MAY 81 F. SEDtMENT 

0.06 WSU

SBI0LOGICAL(FISI) 0.0)3 WS

DEC 81 ESL SEDIMENT 
0.04 WSU

BIOLUJICAL (FISH) o.2 WSU
MAY 82 ESL SEDIMENT 0.12 WSU

BIOLOICAL(WISIO) 0.12 WSU

BIOLOGICAL(FISI) 0.23 W30
NOV 62 ESL DIOLOGICAL(FtIlS1) 0.27 WSU
MAY 83 ESL BIOL0GICAL(FISH) 0.23 WSU

DEC 83 ML SEDIMENT 0.025 Wsu
DEDIMENT 0-1.5 IN. 0.071 WSU

EDIMENT 1.5-22.5 IN, 0.095 WSU

SEDIMENT 22.5-24 IN. o.02 WSU

BIOLOGICAL(FISH)

Hý37 FAR aANK
SEP 84 WsU

ESL, SOIL 
ND-6.3ppt WSU

2 SOIL ND-2.8PPt WSU

3 SOIL ND-3.8ppt WSU

4 
ND-3.2ppt \4sU

5 SOIL ND-6. 2ppt WSUI

6 SOIL ND-4.1ppt WSU

7 SOIL No.-1.ppt WsU
8 SOiL MD-2.5ppt ' WU

9 SOIL ND-I.5ppt WSU

10 SOIL 
ND-4.8PPt WSU

11 SOIL ND-4.8Oppt WSU

12 
;)IL

MIDDLE POND ND WSU

MAY 81 ES. SEDD i".t ND WSU
BIOL.CGCAL(FISH)

,."1



DEC 81 ESL SEDIMENT O.,025 wsu
BIOLOOICAL(TURTLE) ND WSU

HAY 82 ESL SEDIMENT HD WSU
DIOLOGICAL(FISH) ND WZII

NOV 82 ESL SEDIMENT ND wsu

DIOLOGICAL(FISHI) NU) Wtu

MAY 83 Esil BIOLOGICAL(FlSI1) HD wzli

TOMOS BRIDGE
MAY 81 ESL S.EDIMENT ND w~u
DEC 81 ESL SEDIMENT 11D w 31u

BIOLOGICAL(FROG) IND wsu
CHOCTAW. DAY

DEC 83 ESL BIOLOGICAL(SHELLFISH) ND WSU

0 12
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SECTION IV

HERBICIDE ORANGE DATA

NAVAL CONSTRUCTION BATTALION CENTER

GULFPORT, MISSISSIPPI

0
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0$

LOCATION SAMPLING SAMPLE DnSCRIPTION *,4- ,4-T .b ' ANALVT.
&.DATE LAB (ppm) PPM) -- P- b) LAS

NClC So 1
"JUL 77 ODIL SOIL 10500 6120 109 UOU
JAN 78 OEHL SOIL 5920 646o 328 UOcjU
NOV 76 OEHL SOIL 4050 19600 198 UOU
SEP 80 OEHL SOIL 178 WSU
M4AY 81 ESL SOIL 123 4:;U

SOIL 134 wsU
SOIL 280 200 190 CAL
SOIL 760 1100 170 CAL

NOV 81 ESL SOIL 130 200 ;140 CAL
SOIL 154 WSLI

APR 82 ESL SOIL 130 WSU
SOIL 22 74 176 CAL

NOV 82 ESL SOIL 176. WSUG-i
NcDC 5 2.

JUL '17 OEIIL SOIL 8.2 20.3 NO DATA UOU
JAN (8 OEHL SOIL 0.8 0.41 NO DATA UOU
NOV 78 OEIIL SOIL 1.4 2.8 NO DATA UOU

NCBC SS 3
JUL 77 OEIL SOIL 13100 13900 631 UOU
JAN 78 OEHL SOIL ND-0.1 0.6 4.8 UOU

NOV 78 OEIIL SOIL 1.5 0.3 2.2 UOU

NCBC SS 4
JUL 77 OEHL SOIL 7.4 6.6 NO DATA UOU
JAN 78 OEHL SOIL 0.1 0.8 NO DATA UOU
NOV 78 OEHL SOIL 1.2 4.8 110 DATA UOU

NCBC SS 5
JUL 77 OEHL SOIL 7810 3600 ND-8.4 UOU
JAN 78 OEHL SOIL 6120 18500 ND-2.0 UOU
NOV 78 OEHL SOIL 805 2340 ND-38.7 UOU
SEP 80 OEHL SOIL 2.6 UOU
NOV 81 ESL SOIL 600 2000 0.1 CAL

SOIL 1.5 WSU
APR 82 PSL SOIL 2.5 WSU

SOIL 330 1640 2.4 CAL
NOV 82 ESL SOIL 2 WSU

NCBC SS 6
JUL 77 OEHL SOIL 0.3 0.4 NO DATA UOU
JAN 78 OEHL SOIL 2.7 3.4 NO DATA UOU
NOV 78 OEHL SOIL 3.6 1.4 NO DATA UOU

NCBC SS 7
JUL 77 OEHL SOIL 9 11.5 NO DATA UOU
JAN 78 OEHL SOIL 570 1110 ND-5.0 UOU
NOV 78 OEHL SOIL 3.1 4.8 NO DATA UOU

NCDC SS 800
JUL 77 OEHL SOIL 674 369 190 UOU
JAN '18 OFJIL SOIL 0.2 0,5 4.6 UOU
NOV 78 OEHL SOIL 0.6 0.4 5.2 OU

14
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JUL77 OicnL 3 9 5.4 NO DATA du y

J UL 7 1 0 iL SOIL t0 .l i~
JAN 78 OEM SOIL 0.4 0.4 W3 DATA LrJU'NOV 78 OEHL SOIL 

'"

NJCU SS 10 2140 1420 1g,' UOU-

JUL 77 OEIHL SOIL 4370 1730 42 0U.

JAN 78 OEHL SOIL 719 2860 24.2 UOU
NOV 78 OM2L SOIL 8o

NCC• •s 11 8 .8 J9.6 140 VATA UOU ,

JAN 78 OEH1L SOIL 0.9 2.6 NO DATA UOU
140V 78 OF,44L SOIL 

"=

HCfBC 55 12 10DT o
JUL 77 OEHL SOIL 2.0 2.2 NO DATA UO

JAN 78 OEJL SOIL 0.6 0.4 NID-. 2 U0U
JAN 78 OEUL SOIL 0.2 0.6 40 DATA UOU
NOV 78 OEMI POIL 0.65 WSU

SEP 80 ESL SOIL 00.37 CAL

HAY 81 ESL W3OIL ND.-.01 ND-,13 CAL
'SOIL UD-1.0 ID-.1 ND-.01 CAL

SOIL 
0.05 WSU

SOIL 
0.04 WSUSOIL0. 09 WSU-

NOV 81 ESL SOIL 0.14 WSU
APR 82 ESL SOIL ND-.1 WSU

SOIL O.12 WSU

NOV 82 ESL SOIL

NCBC SS 13
JAN 78 OEIIL SOIL 7.2 6.4 NlO DATA UOU

NOV 78 OKlIL SOIL 2.6 4.2 NO DATA 000

NCBC SS 14 OJNC 78 O SOIL1420 3790 100 000
JAN 78 OML SOIL 29.6 40.2 105 UOU
140V 78 OEHIL SOIL 

,-

NCEC 35 15 NO DATA UOU
JAN 78 OEHL SOIL 0.9 1.2 NO DATA 102

NOV 78 OEHL SOIL 0.2 0.3 NO DATA Uo

wcsc ss 16 6950 IWO 442 UOU
JAN 78 OFL SOIL 6950 11800 192 UOU

NOV 78 OML SOIL 7920 20300

NCBC SS 17
JAN 78 OEHL SOIL 31000 22500 510 000

NOV 76 OEHL SOIL 29100 50300 508 UOU

JUN 79 OEHL SOIL 27000 32900 325 UOU

SEP 80 ESL SOIL 
421 WSU

MAY 81 ESL SOIL 
160 WSU

SOIL 
227 WSU

SOIL 5600 3200 97 CAL
SOIL J4400 4200 200 CAL
SOIL8 L O 168 WSU

15



SOIL 1200 1700 260 CAL
APR 82 ESL SOIL 337 WSU

SOIL 796 2770 271 CAL
NOV 82 ESL SOIL 184 CAL

NCDC Sa 18
JAN 73 OEIIL SOIL 112 0.5 ND-.O. UUU
NOV 78 OEWiL SOIL 1.8 2.6- 110 DATA U(U

.NC 8c-M s 19
JAN 78 OEI1. SOIL 7530 111400 130 LURJ
NOV 7D8 C] IL SOIL 6'760 13000 1I UOb

1NCC 3S3 20
JAN 73 OEHL SOIL 21000 53000 1 UOU. ......

NOV 78 OEIIL FOIL 45200 3.7 NO LDATA UOU

NCB¢C iS 21
JAN 7s UEIIL SOIL 0.8 2.7 N 1O rATA UOU

NOV 78 OEIIL 401L 1 2.6 NO DATA UOU

NCGC SS 22
JAN 78 OEIIL SOIL 2680 10300 jD)-2.0 UCU
NOV 78 OFBL SOIL 6690 33700 I1D- 16 UOU

NCBC S 23
JAN 78 OEHIL SOIL 0.3 0.1 NO DATA UoU
NOV 78 OEHL SOIL 0.4 1 NO DATA UCjU

NC1C SS 24
JAN 78 OEIIL SOIL 4010 ND-2.0 NO DATA UOU
NOV 78 OEIIL SOIL 1690 1840 WID-12.8 UOU

NCBC S6 25
JAN 78 OEIL SOIL 0.7 0.5 NO DATA UOU
NOV 78 OFIL SOIL 1.1 3.6 NO DATA I'MU

NCBC SS 26
JAN 78 OEHL SOIL 11400 30500 1I UOU

NOV 78 OEHL SOIL 8840 2970 14 UOU

NWCO SS 27
JAN 78 OEHL SOIL 871 660 130 UOU
NOV 78 OEHL SOIL 359 266 29 UOU

NCBC 53 28
JAN 78 OEHL SOIL 0.5 0.6 NO DATA UOU
NOV 78 OEHL SOIL 0.3 0.6 NO DATA UOU

NCBC SS 29
JAN 78 OEHL SOIL 46.4 79.8 ND-4.0 UOU

NOV 78 OEIIL SOIL 0.7 2 NO DATA UOU

16
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NCDC SS 30 3530 8790 240 uou
JAN78 0bIL SOIL 3i007022 UOU

JAN 78 OEIL SOIL 2610 8770 222 UOU

NCBC 33 31 Z0 699 uu-2.0 Uou
JAN 78 Q)H. Soil. 384 504 NO DATA, 00

NOV 78 OEHL SOIL

NCXC 5 32 1.3 6, 110 DATA LOk
JAN 78 OEiL SOIL 1. 34.9 NO DATA UQU

NOV 73 OEHL SOIL 3.O0
NC13C S 33 NO DATA UOU

JAN 78 OEH1. SOIL 0.7 .4 NO DATA Uou

NOV 78 OWEL SOIL 0.3 0.7 NO DATA UOU

NCoC SS 34 117 4)4 HU-8.0
JAN 78 OEHL SOIL 13.3 6 NO DAI A UOU

NOV 78 OEIIL SOIL .D

NCBC SS 35 50.6 175 ND-340 OJ
JAN 78 OEIlL SOIL 5 15.6 7nu DATA U0U

NOV 78 OEHL SOIL 1

NCWC SS 36 21.I 55, N0-10
JAk 78 0OE1L SOIL

NOV 78 ODEL SOIL 1.1 3.9 NO DATA UOU

NCBC 33 37 1490 7850 ND-8.0 Uou
JAN 78 OEHL SOIL1490 50 21.3 00

NOV 78 O0I SOIL 1470 5820 2.8 00U

NCUC SS 38 1320 6120 ND-11 UOU
JAN 78 OQEfL SOIL 1D
NOV 78 OE_. SOIL 859 4160 24.2 0U0

NCBC ss 39 6.1 15.6 ND-40 UOU
JAN 78 OEHL. SOIL 6.1 15. DATA 000

NOV 78 OEHL .)IL 0.5 2.2 110 DATA U00

NCBC 7S L40 40.8 128 ND-3.0 UOU
JAN 78 O00L ( TL 0.3 0.7 NO DATA UouNOV 78 OF• ,IL SOIL

NoDC SS 41 230 UOUJAN 78 OEIIL SOIL 5030 680023 00

NOV 78 OF.1L SOIL 5790 13900 251 UOU
NOV 780 EL SOIL 193 WSU
SEP 80 ESL S IL 3400 2100 80 CAL

HEOIL 2700 1600 130 CAL

SOIL 54 Wsu
SOiL 165 wsu

NOV 01 ESL SOIL 600 11,00 140 CAL
SOIL 123 WSU

APR 82 ESL soIL 110 570 150 CAL

17



14SOIL 2v49 'A~
NOV 82 ESL SOIL 164) ASU

NOO 552 .6 .5 NO DATA UO)U
JAN 78 DEHL SOIL06 5 NODT o
Nov ' 8 QEHL 5011- 0.3 NO DATA NODT UU

JA01Nc 78 43 I SI 9.2 15.7 ND-4 3 UCOU
JNO 78 DE11R SOIL. 2270 6860 5.9 UCOL

NO 11 IdOUC soi4,

JAN 78 COAiL SOIL 1 05 10DT O

'INOV 78 OE]R1 SOIL 3510 7~470 9.1 00u

SEP 00 ESL) SEDIMENT 07 S
BIOLOGICAL(FIS1) 2.17 WS'J

MAY 81 ESL SEDIMENT 1.15 WSU
U3IOfLwICAL(COMPOSITE) 1.2 W3U

'a NOV 81 -S L SEDIMENT 2. S
BIOLOOICAL(FROG) 0.53 WSU

AP 2 S. EIMENT 0.118 WSU
DIOLOGICAL( NOT SPECIFIED) 0.57 WSU
I3IOLOGICAL(TURThE LIVER)
BIOLOGICAL(TURTLE VISCERA) 0.57 WSU
DIOLO5ICAI4TURTLE MUSCLE) 0.08 WSU

iNOV 82 £34. SEDIMENT 1.5 WSU
i1I0OLCICAL( comPOSITE) 0. WSU

APR 83 ESL BICt.CXJICAL(FISH) 10. isu
MAR~~ -FENDSL SEDIMENT 1. S
MAR84DSLD ND-30ppq WSU

NCBC DS 2 03 SVSSEP SO ESL SEDIMENT 0.31 WSU
SEDIMENT .031 WSU
UIOLXUICAL(TADPOLE) 0.37 WS
EIOLOGICAL( FISH1) 11.6 WSU
I3IOLXGICAL(TURTLE LIVER) 2.49 WSU
BIOLcGICAL(TURTLE HUSCLE&BONE) 0.36 WSU

MAY 8 1 Ls1L SEDIMEN4T 0.16 WSU
* B~~IOLOGICAL(FISH)0. WU

*NOV 81 251. SEDIMENT 1.2 WSU
BIOLCCICAL (TADPOLE) 0.26 WSU
BI0LOGICAL(CRAYFISH) 0.07 WSU L
BIOLOGICAL(FISM) 0.52 Wsu

APR 82 23SL SEDIMEN'T 0.14 WSU
BIOL'Y3ICAL(TADPOLE) 0.62 WSU

.0 BIOLOGICAL( NOT SPECIFIED) 0.62 WSU
NOV 82 ESL SEDIMENT 01 S

IBIOLcx3ICAL( COMPOSITE) 0.141 WSU
BIOLOGICAL(TURTLE LIVER) 0.61 WSU
BITOLCoICAL(TURTLE ADIPOSE) 0.07 WSU
I31LOLCICALL.T1RThLE MUSCLE) 0.05 WSU



APR 83 wt. DioLoGjICAL(CW~POS1jITE) C..'1 AwJ

MAR 84 ESLI SE-DIMENT0.5 SL

WATERND0$q 4S
aiOmcaMcALCOMPOSITE) 0.31) wsu

14C!C Ds 3
SEP 50 ESL ISEIMN0.2 4Et

UI0LOUI1CAL07R'YJ)
APR 82 ESL. SEIMENT "D w1

DIOLOGICAL(NO4T SPECIFIED) 141 WSU
Nov 82 EZ- L EDIMENT L WA

5BIOLCGICAL.(TURThE LIVER) . ;u

k3IOLOGICAL(TURTLE ADIPOSE) 0.0c. wsu
BIOLOGICAL(MUSCLE) 0.06 4 ZU

APR 83 ESL 13IOLOGICAL(CRAYFIS11) 02 S

14AR 84 ESL SEDIMENT 00 -
WATER ND-.soppq wSu

BIOLOGICALCFISII) 0.9 W3JU

1JCBC VS J4
SEP 80 EZL szo~illunI 0106 4511

BIOL~rICAL(TtJP.ThE LIVER) 0132 WSU
BIOLOGI1CAL(TURTLE ADIPOSE) 0.02 W4SU
DIOLOGICAL(TURTLE MUSCLE) 00 S

MAY 81 ESL SEDIMENT ND WS;U
Nov 81 ESL S'EDIMENT ~) w;

DIOLOGICAL(FISH) id) WSU

APR 82 ESL SEDIMENT 0. W) w '4U
010LOGICAL(FIOH) 0.207 WSO
!5I0LOGICAL( CMiFISII1) till) wsu

NOV 82 EZL SEDIMENT 0.01 AlU
I3IQLOGICAL(FISH)0.1 WO

APR 63 ESL D.[OLOC(IOAL(FISH) V1 S

MAR 84 ESL SEDIMENT ND WSU

WATER ND-ýOppq W4su

B LOLOGICAL(CRAYFISH) 0.11 w 11u

NCDC DZ 5 .0 Wu
SEP 80 LSL szDIMEN'rr00 S

MAY 81 ESL SEDIMENT ND WSU

NOV 81 &1L SEDIMENT 0.03 WSU

~IQ6~CALFIH)0.02 dWSU

NOV 82 Es L SEIETKD wsu
i3IOLOOI1CAL(COMPOSITE) 0.05 wsU

APR 83, FfL B I 01,X;ICAL (COM FOS I TE) 0.1 ~
MAR 84~ ESL SEDIMENT N S

WATER .ND-S5ppq WoSU
BIOLOGICAL( CRAYFISH) 0.05 wsu

SEP 8 ESL SEDIMENT N s

BIOLOGICAL(FISII) 0.11 WSU

BIOLOCGICAL(TURTLE LIV"R) 0.12 wstU

BIOLOGICAL(TURThZ ADIPOSE) 0.08 WSU



BiouL(JIaL(TuntLc MUS"CLF) a.0 WU

MAY 81 ESL 5DItIllEN' 0.03 ýu
_ ..QflIMOT... .... 0.02 .$U

UTOLOGICAL CFI111) 0.09 Z
NOV al MSL Ll LDIHENT YFSO0.014 wsu

UIOL(XICAL( CRAYFS)0., ~
AH82? ESL StVIHEIT .; 

LN WSU

uiotWxXCAL(N0JT SP'ECIFIED) 0.02 W.1;U

NOV &W LSL SED.IMENT clip
61OLOGICAL (.COM.POSITE) 0.1 W87LtJ

BIOL0NXCAL( FISH) 0.24 WSu

AP.9 8 L3 ESL BILOCICAL(CRAYFXSII) 0,02 W5'U

-mAR 84 LL SEDIMENT 0. 08 WSU

-WATER -
ND..90PIN WUU

Ncr o .1 s
rEp* aO ESL. SEDIMENT 0.9 WU-

810L(YjICAL(FISHJ) 0.05 wsu

MAY 8 1 kzL SEDIMENIT 0.08 WSIJ

11UDIMENT. . U

BIOLOQICAL(FISIL) 0.05 sU
*NOV u I ESL DI M E 14T ND WStU

m8-,)GTCA.L(F'1SH) 0. 07 WISU

APP. V~ ESL DETIMENT N
bIOLCO3ICAL( CRAYFISlH) o.o4 leisu
DIOLOGI1CAL(FISH) .J S

NOV 82 ESL juDjm[.N~r 0.03 w4su

BIOLOGICAL(FISIi) 0.13 4st;

DIOLOGICA.L(FIS1I) 0.0? wzU

AP~~3 SL IO~A5IAL(ISH .0.03 
wOOu

MAR 84 ESL. SEDIMENT N-0.01 wsu
* ~~~W,1ER N0p S

SUSPENDED SEDIMENT 0.15 WSU

SIOLOGICAL(FISH) 0.07 WSU

14CBC PIS 8 00 S
Sap 8o £.SL SE DIV1ME NT 0.01 W~.u
APT( 82 ES L SE ,DIMIENr .T W*U

11OLcK;ICAL( CRAYFISH) 0.05 W

*NOV 81ý LSL SED(MFNT 0.02 wZU
BIOL(XICAL( RAYFISH) 0.03 WSU

APR b3 ESL E3I0L0GICAL((CRAYFISH) 0-3 WSU

MAR 84~ ESL SEDIMENT ND W~.U
SUSPENDED SEDIMENT 0.15 WSU

'WATER. 10-5OPPq WSO

P1LW.,ICA.L(CRAYFISH) 0.02 wso

02



.... ....

BFD DWTME
NOV 1 EL 1CAI. ( i.O~.'~

~.¶I~ I~ ESL 5SEDIMLN
SEDjojL~lCA ((%* 

.3lTU

WAAR 
i4-4~~ 

EsIIJ

icE3c Ds 10

moc, m; 11T WATE IJD3Upp Wsu

MAR 8~4 FZSL SEDIMENT 
11D WOO

N C:DrCDS 12 FlL SEDIMENT tl s
WARh 

tJ -34q

S A S EDIMENT ND3 D~ WSU

SEDIMENT 
00 S

Nczý Do 14Nf ws
ND WSU

SEDHP0. 4$ WSU

SU)Sp9NDED S3EDIMENT ND-140ppc1 wSU
WATER

21
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SECTION V

HIERBICIDE ORANGE DATA

JOHNSTON ISLAND

PACIFIC OCEAN
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LOCATION SAMPLING SAMPLE DRESCUIP1TION Jpe L fS ~ P k L A

a DATI ,~ , 5 -6o. A... .. Y

-1 , CAL.

"AUG 77 SITL 0.8 0,1
JAN 78 ,,.offr 78 Otall., 5011,l~ 

wu"i

SEP 80 ESL. SOIL HD 'D, CAL

-JjN 81 ESL SOIL ND ND ND CAL

ESL SOIL .D lID WSU
ESL SOIL ND i""

.. 81 SL SOILN lID W il) CAL

NL.8 SOiL ND WSU k)

AY8ZL SOIL 0.2 0... -----

0.2 d-2

AUG 77 O.IIL SOIL 128 . CAL,

JAN 78 OW.L SOIL i 2 CAL

OCV 78 OWHL SOIL 1. o5 WSU

NoV 81 ESL SOIL

TH-3 0.7 7.6 CAL

AUG 77 OEII SOil. 3.3 7.6 CAL

JAN 78 OEHL SOIL 0.2 0.4 CAL

OCT 78 OEIIL SOIL 0003 WSU

NOV 81 ESL SOFL

v"t-4 14. 4 29,3 CAL

AUG 77 OEII1. SOIL 5.6 29.1 CAL

JAN 78 OEtL ,,0. 062 0.4 CAL

OCT 78 OEHL SOIL

A11-5 7 ,S600 8750 33 CAL

AUN 78 OWERL SOIL 11800 10200 34 CAL

JAN 78 OEHL SOIL 7930 22000 19.1 CAL

ACU 78 OWHL SOIl. 971 259) 141 CAL
AIX; 79 971 259,) 7.46 WSU
SEP 80 CAL OILL
JU1 8.L 97 190 33
JUN 81 ESL SOIL 17 CAL

NL3.6 8.1 14.6 CAL
NOV 81 ESL SO[IL 12 WSU

MAYSO1L 48 WSU
AY 81 ESL SOL 1.6 3.5 31 CAL

ESL S01 I

TnI-6 4S120 638 ND CAL
051-IL SOIL (6050 1720 ND CAL
OEAIL SOIL 17600 10800 ND CAL
OFJ IL SOIL

TH-7 1980 1250 11.3 CAL

JAN 78 O21IL SO3L 1970 1670 7 CAL
OCT 78 OEHL, SOIL 944 628 8.2 CAL
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AUG 77 OEHL SOIL 1520 525 4,( CAL
JAN 78 OEHL SOIL 1.7 2 NO DATA CAL
OCT 78 OEHL SOIL O, 0.2 NJO DATA CAL

,Th-9
AUG 77 0E81L SOIL 13.' )90 41.7 CAL,
JAN 78 OEHL SOIL 7800 t)790 22 CAL
OCT 78 OEHL SOIL 15700 11500 26.6 CAL
AUG '70 OEIIL SOIL 15500 15600 53 CAL

"K1| -AUG 77 OEHL SOIL 42600 45600 196 CAL
JAN 78 OEHL SOIL 31-00 46600 230 CAL

OCT 78 OEHL SOIL A87')1 6.000 235 CAL

AUG 79 OEIiL SOIL 212u0 26400 130 CAL
OEML SOIL 0-2 CM 29L`00 30200 67 CAL
OEHL SOIL 2-4 CM 24900 3'40. 140 CAl
OEHL 601L 4-6 CM 15200 24100 170 CAL
OEHL -SOIL 6-8 CM 1560n 20,00 100 CAL

OEHL 'SOIL 8-12 CM 7220 9800 42 CAL
OEHL SOIL 12-16 CM 9930 13600 45 CAL
OEHL SOIL 16-20 CH 10100 M•9OO 55 CAL
OEHL SOIL 20-24 CM 9410 .50, 42 CAL

SEP 80 OEHL SOIL 143 WSU
JUN 81 ESL SOIL 1700 1500 23 CAL

ESL SOIL 1100 710 160 CAL
ESL SOIL 148 WSJ
ESI SOIL 99 WSU

NOV 81 ESL SOIL 1503 0 210 CAL
ESL jSOIL 78 WSU

MAY 82 ESL SOIL 157 WSU
ESL SOIL 760 92p 80 CAL
ESL SOIL 0-1 IN. 143 WSU
ESL SOIL 1-3 IN. 449 WSU
ESL SOIL 3-6 IN, 124 WSU
ESL SOIL 6-12 IN. 43 WSU
ESL SOIL 0-1 IN. 5900 8100 180 CAL
ESL SOIL 1-3 IN. 3280 740( 220 CAL
ESL SOIL 3-6 IN. 5500 AI00 100 CAL

v ESL SOIL 6-12 IN. 4900 wo00 43 CAL
OCT 82 ESL SOIL 0.04 WSU

ESL SOIL 0.04 WSU
ESL SOIL 0-1.5 IN. 172 WSU
ESL SOIL 1.5-3 IN. 117 .J5U
ESL SOIL 3-6 IN. 69 WSU
ESL SOIL 6-9 IN. 39 WSU
ESL SOIL 9-12 IN. 36 WSU
ESL SOIL 12-15 1N. 32 WSU
ESL SOIL 15-18 IN. 17 WSU
ESL SOIL 18-21 IN. 15 WSU
ESL SOIL 21-24 IN. 6 WSU
ESL SOIL 27-30 IN. 0.04 WSU
ESL SOIL 33-36 IN. ND WSU
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'EL SOIL 45.48..IN.- D wU" .
,, L SOIL 57-60 .IN- 3090 2 CALS.......ML ,•L0-. t,1570 00•,

E$L SOIL 0-1,5 IN- .. 3740 88 CAL

SOIL890 3770 43 CAL
ESL SOIL 3-6 IN. 8•9 310 P7. CAL
ESL 3O0L 6-9 IN. 871 3150 SA CAt,
ESL SOIL 9-12 IN. 601 2110 CAI.
ESL SOIL 12-15 IN. 599 211i0 23 CAL,

MAY 83 ESL SOIL 1-.3 Nl-. 67 WSU
EEL SOIL 3-6 IN. 43.9 WSU

M!L SOIL 9-12 11. •3.9 WSU

ESL SOIL 15-18 IN. 27.3 WtAJ
KSL SOIL 21-24 IN. WSU
ESIL SOIL 33-36 I1N. 0.15 WSU

&ESL SOIL 45.48 IN. 
0.05 %6u

EEL SOIL 57-60 IN.

AUG 7 4080 3650 53.4 CAL

AUG 77 OEHL SOIL 2.1 3.6 11d CAL

OCA 78 OEHL .OIL, 
5 38.5 ND CAL

TH-12 1560 1370 178 CAL

AUG 77 OEUL S)IL 2300 1200 80 CAL

OCT 18 OEHL SOIL 13200 18200 111 CAL
AUG 78 OEHL SOIL 6530 6600 81 CAL

AUG 80 EL SOIL7 15.1 WsU
SEP 80 ESL SoIL 970 1200 55 CAL

JUN 81 EL SOIL 710 930 72 CAL
MSL, SOIL 33 - JWSU

IVSI SOIL, 47 CA L

NO8 EEL OiL 320 570 53 CAL
NTV 81 ESL SOIL 25 WSU

KAY 82 ESL SOIL 
85 WSU

WA EFL SOIL 35 220 65 CAL

Il- 13SV
JAN 78 OEI-L 11i31 23.9 23.7 Nd CAL

ND 0.1 NO DATA CAL
Oc!" 78 OEHL SOIL

h•.--4 0.6 NO DATA CAL

JAN 78 OEM.L SOIL 0. 0.3 NO DATA CAL

OCT 78 OEHL SOIL

JAN 78 OEM -IL 
3.8 ND CAL

00A 78 OmJH, SOIL 0.1 0.3 CAL

MT-16 0.1 CAL
JAN 78 OEWAL SOIL 1.2CAL

00778 00-1 SOIL 0.1 0.1 CAL

NOy 81 ML SOIL 
0.02 WSU
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TH-17 CAL

JAN 78 OEHL SOIL 5. 6.8L

OCT 78 OEHL SOIL 0.1 0.3 CAL

• AY 82 ESL SOIL 0.02 WSU

T11-18 691 2920
JAN 7B OEIIL SOIL 1 29 1 CAL

OCT 78 OQEL SOIL 2 0.9 Wd) CALu

MAY 82 ESL SOIL 0,4I WSU

11 1- 1 9 1 • 0 . 2 C "A [ 1 .I:

JAN 78 OCEIL SOIL 1.3 0.2 CAI

OCT 78 OEIIL SOIL ND 0.2 CAl.

T11-20 4.7 0.1 CAL
JAN 78 OEIIL SOIL 0.1 CAL

OCT 78 OEHL SOIL ND 0,1 CAL

HOV 81 ESL SOIL lID WSU

TH-21 CAI.
JAN 78 CEIIL SOIL 1N0 0.3 CAL
OCT 78 OEHL SOIL ND 0.1 CAL

MAY 82 E9L SOIL

TM-22 CAL
JAN 78 OEHL SOIL 0.6 0.2CAL

OCT 78 OEML SOIL 3.9 8.8 CAL

TH-23 47.6 23.4 ND CAL
JAN 78 OEHL SOIL .6 2.4 CAL

OCT 78 OEHL ROIL 0.9 2.4 CAL

Th-24"
JAN 78 OEHL SOIL 34140 2130 25 CAL

OCT 78 0E14L SOIL 9690 12100 24 CAL

AUG 79 OEHL SOIL 19500 20600 64 CAL

T-26 4.6 CAL
JAN 78 OEHL SOIL 6CAL

OCT 78 OEIIL SOIL 20.6 38.1 CAL

OCT 82 ESL SOIL 0.09 WSU

TH-26JAN 78 OL SOIL 5.3 88.6 10 CAL
OCT 78 OEHL SOIL 1.0 6.1 3 CAL

AUG 79 OEHL SOIL 245 256 11 CAL

TH-27 3.1O1.5 ND .AL
JAN 78 OHL SOIL 0.52 5 CAL

OCT 78 QEIIL SOIL 05 A

Th-28
JAN 78 OEHL SOIL 26800 38800 0.2 CAL

kCT ;(1 7 cn. SO)IL 9010 13200 ND CAL
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AH-29 '13.6 aG.8 A.

JAN 78 OEI IL S01IL 20-01 06CAL

OCT 78 OEIIL SOIL 0.143 CAL

KAY 82 KSL Sort.

J N 78 SSH 30I 41480 2600 3L CAL

OCT 78 OEHL SOIL 3170 4760 36 CAL

AUG 79 OEIIL SOIL703200 
CL

ii S3 31 7. 0 A
JAN 78 OEHL suit, 71.8 6. 211 CAI,

-OCT 78 QE}IL 5OIL096. 
I CA

JAN 70 32i SI 18800 17700 0.7 CAL,

JAN 78 0FM IL SOIL 10100 20100 IlD CtL

Jl W3 330.CA
JAN 76 OFIIL ,SOIL 13.30.CL

's OCT 7 8 UEHL SOIL 197 151 CAL

JAN 78 3H 4OI 2280 2080 20 CAL

OC 18 OEHL SOIL 3240 7770 12 CAL

AUG 79 GER-L SOIL 2970 9130 150 CA

J13s 35160 140 CA

J AN 78 OEHL, 6011L 16500 21700 ND CAL

OCT 78 OE14L SOIL 240 210N A

JAN 7 E L SOIL 15300 1501 O

OCT 78 OEHlL SOIL 14200 29900 19 Uou

AUG 79 OW~L SOIL 29200 36600 74 UOU

dl ss 37
JAN 73 EIL SI 10800 10800 74 LKGO

OCT 78 OGRIlL SOiL 19900 20600 94 UOD

AUG 790iQ U 10900 11000 140 UOU .

OCT 82 ESL Y, AL 0-1 IN, 31 WS
SOIL 1-3 III. 

1h Wsu

SLIL 3-6 IN. 0.7 7.6 41 CAL

'-OIL 6-9 IN. 3.3 0.6 28 CAL
.SOIL 9-12 IN. 0.2 0.4 17 CAL

SOIL 12-15 114. 
2 WsO

SOIL 15-18 IN. 
0.'17 WSU

SOI 1821 N.0.14 sUS

SOIL 18-21 IN. 14.4 29.3 0.14 CAL

SOIL 27-30 IN. 5.6 0.1 0.01 %C AL

SO0I1L 33-36 IN4. 0.2 Q,.4 0.03 CAL

SOIL 45-48 IN. 
ý11 wSlU

SOIL 57-60 IN. 
ND WSU
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ri ~~JI 85 38 IL OL120

OCT 78 OH OL190 740lD Ul

JiiSs39
JAN 78 OEHiL SOIL 1740 1370 "q WUu

OCT 78 QEILL SOIL 1640 2290 4 1 UOLu

AUG 78 OEFIL SOIL 1492 153C 50 IUOU

JI SS 40
JAN 78 OEHL SOIL 111400 9350 55 uou

OCT 78 OEHL SOIL 21900 21900 ~ O
AUG 79 OEHL SOIL 12900 12900 34 000

JI SS 41
JAN 78 OEHL SOIL 11900 10600 C5 Uou
OC`T 78 UEIIL SOIL 26900 2970 127 U00J
AUG 79 OEHL SI 36300 39100 120 U(JJ

SEP 80 ESL SOIL 84 WSU

JUN 81 ESL 601L 2100 2000 31 CAL
*SOIL 1800 1500 110 CAL

SOIL 96 wlU
SOIL 75 WSU

NOV 81 ESL SOIL 1200 1500 01 CAL
SOIL 60 WOO

*MAY 82 ESL SOIL 79 WSLI
SOIL 390 1100 73 CAL

JI3SS42
*JAN 78 OEHL SOIL 2470 5050 25 UCU

OCT 78 OEHL SOIL 5460 3930 20 uQo
AUG 79 OEML )SOIL 2650 3330 21 UOU
OCT 82 ESL SOIL 0-1.5 IN. 214 WSO

SOIL 1.5-3 IN, 21 WSU
SOIL 3-6 IN. 1.5 '4su
SOIL 6-9 IN. 0.16 'WSU
SOIL 9-12 IN. 0.03 WSU
SOIL 12-15 IN. 0.06 WSU
SOIL 15-18 IN. ND WSU
3OIL 18-21 IN. ND WSU
SOIL 21-24 I14. ND WSU

*SOIL 27-30 IN. ND WSO
SOIL 33-36 IN. ND WSU

J I 35, 4 3
JAN 78 OEHL SOIL 0.5 0.5 HID 000

JI SS 144

*JAN 78 OE14L SO IL 2.4 23.9 000

Jl SS 145
JAN 78 OEHL SOIL 0.5 2.5 UOU
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J15 46 
2830 2170 ;!4 UOU

JAN 78 OEL SOIL

J1 5,5 4 574 25.9 ND UOU,
JAN 78 UEHL SOIL

i iSS 48 1.2 0.4 WD U00
JAN 78 OEHL SOIL

JI ss 50 Wsu
MAY 82 ESL SOIL

JI 51 Wsu
MAY 82 ESL SOIL l

J1 3s 5$ ND W5U
K4AY 82 ESL SOIL

Jl SS 53 0.82 WSU
MAY 82 ESL SOIL

JI SS 5• 4 D WSU

RAY 82 ESL SOIL

Ji SS 55 0.08 WSU
MAY 82 ESL SOIL

4i Ss 56 0.23 WSU
MAY 82 ESL SOIL

JI SS 57 ND WSU
MAY 82 •SL S6IL

JI 5s 58 0.04 wsu
MAY 82 ESL. SOIL

I ":;ý 59 ND WSU
MM 82 ESL SOIL

JI SS 60 ND WSU
MAY 82 ESL SOIlN

.5 JI 61 s
J ND SU

MAY 82 ESL S(IL

JI SS 62 ND WSU
*IMY 82 ESL SOIL

JI SS 63 0.07 WSU
MAY U2 ESL SOIL

JI SS 64 ND WSU
MAY 82 ESL SOIL
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jjJI SS 65
MAY 82 ESL SOIL liD WSU

JI SS 66
MAY 82 ESL SOIL ND WZU .'

JI SS 67
RAY 82 ESL SOIL ND WSU

Ji SS 68
MAY 82 ESL SOIL ND WSU

JI SS 69fHAY 82 ESL SOIL 0.03 WSU

i I ss 70
RAY 82 ESL SOIL 11D WSU

JI OS
SEP 80 ESL SEDIMENT ND WSU
NOV 81 ESL SEDIMENT ND WSU
MAY 82 ESL SEDIMENT HD WsU

JI OS 2
SEP 80 ESL SEDIMENT ND WSU

JI OS 3
SEP 80 ESL SEDIMENT 0.1 W"U
NOV 81 ESL SEDIMENT 0.03 WSU
MAY 82 ESL SEDIMENT 0.04 WSU

JI DW 1
FEB 84 ESL AIRBORNE PART. 6.3ng/tilter WsU

JIDW 2
FEB 84 ESL AIRBORNE PART. 5.3ng/filter WSU

JIINW3
FEB 84 ESL AIRBORNE PART. 5.8ng/filter WSU

JIuwI
*MAR 84 ESL AIRBORNE PART. ND-O.lng/fil WsU
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CAPTURE SAMPLE 2,3,7,8-TCDD ANALYT.
DATA SITE DESCRIPTION (ppt) LkB

SEP 84 35&38 OCTOPUS ND-7 WSU
36 SNATL ND-24 WSU
37 CRAB ND-9 WSU
39 EFL ND-21 WSU
42 LIVE CORAL ND-13 WSU
40 CRAB ND-5 WSU
41 SNAIL ND-3 WSU
43 OCTOPUS ND-19 WSU
11 MENIPACHI ND-5 WSU
10 MOANA ND-4 WSU
21 MOANA. ND-10 WSU
26 RED SNAPPER (MUSCLE) ND-IO WSU
26 RED SNAPPER (LIVER) ND-14 WSU
26 RED SNAPPER (FAT) ND-25 WSU
28 PALANI (MUSCLE) ND-I0 WSU"
28 PALANI (LIVER) ND-15 WSU
28 PALANI (FAT) NR WSU
32 TRiGGEll FISH (MUSCLE) N0-10 WSU
32 TRI(GER FISH (LIVER) 18.00 WSU
12 MOANA PAPA (MUSCLE) ND-1O WSU
12 MOANA PAPA (LIVER) ND-35 WSU
24 MOANA KALI (MUSCLE) ND-73 WSU
24 HOANA KALI (LIVER) ND-10 WSU
33 MOANA PAPA (MUSCLE) ND-300 WSUa 33 MOANA PAPA (LIVER) ND-10 WSU
17 MOANA ND-4 WSU
S1 SHEEIPHEAD ND-1 WSU
22 HALALU ND-2 WSU
20 DRACULA ND-3 WSU
31 MOANA ND-2 WSU

S23 MOANA ND-I WSU
34 TRIGGER FISH ND-I WSU
314 TRIGGER FISH ND-3 WSU
3)4 TRIKGER FISH (MUSCLE) ND-I WSU
3)4 TRIGGER FISH (LIVER) ND-6 WSU
3 PALANI ND-i WSU

* 14 O'PAKA PAKA (MUSCLE) ND-I WSU
14 0'PAKA PAKA (LIVER) ND-7 WSU
29 O'PAKA PAKA (MUSCLE) ND-i WSU
29 O'PAKA PAKA (LIVER) ND-i WSU
15 PAPIO (MUSCLE) ND-i WSU
15 PAPIO (LIVER) ND-i WSU
15 PAPIO (FAT) ND-8 WSU
7 PAPIO (MUSCLE) ND-.3 WSU
7 PAPIO (LIVER) ND-6 WSU
7 PAPIO (FAT) ND-48 WSU
6 PARROT FISH (MUSCLE) ND-i WSU
6 PARROT FISH (LIVER) ND-22 WSU
6 PARROT FISH (FAT) ND-604 WSU
16 PAPIO (MUSCLE) ND-I WSU
16 PAP.LO (LIVER) ND-7 WSU
16 PAFIO (FAT) ND-6 WSU
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13 BLUE ULUA (MUSCLE) ND-i WSU
13 BLUE ULUA (LIVER) ND-3 WSU
13 BLUE ULUA (FAT) ND-18 WSU
7 PARROT FISH (MUSCLE) NO-3 WSU
7 PARROT FISH (LIVER) ND-3 WSU
8 DRACULA ND-? WSU
38 A HOLE HOLE ND-2 WSU
38 A HOLE HOLE ND-i WSU
38 A HOLE HOLE ND-31 WSU

38 A-HOLE HOLEN-i S
30 A HOLE HOLE ND-B WSU

38 A HOLE HOLE ND-27 WSU
25 HINALAYA ND-15 WSU

5 RED WEKE ND-53 WSU
14 MOANA PAPA (MUSCLE) ND-22 WSU
14 MOANA PAPA (LIVER) ND-3~43 WSU
19 HINALAYA (MUSCLE) ND-12 WSU

*19 HINALAYA (LIVER) ND-146 WSU
18 MOANA KALI (MUSCLE) N4D-10 WSU
18 MOANA KALI (LIVER) NR WSU
30 PALANI (MUSCLE) ND-i WSU
30 PALANI (LIVER) ND-3 WSU

27 DRACULA (MUSCLE) ND-? WSU
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NC13C _SS _17,7:JUNE _197_9, WSU-
DCP TCP 2,4-D 2,4,5-T 2 4-D BE 2,415-T,4 E OE 2,3o7,8-TCDD

----- (c (ppm)P (ppm) (P -) (ppm) ( (pp - (pp) - (ppb) . 7
0-, ND-1O0 282 17300 46900 ND-1O0 86.2 ND-1O0 480
2-4 199 945 67800 62300 268 5940 ND-100 510
4-6 ND-100 114 13500 12200 ND-1O0 260 ND-100 150
64 ND-100 118 9540 10200 ND-100 319 ND-100 160
5 1 ND•I1O0 129 20500 16500 494 668 ND-lO0 300

12-16 ND-IO0 59.6 17400 13800 ND-100 9.5 ND-IO 380
1.6-20 19 29.4 1070 1020 2.2 10.2 ND-I 30.2

S20."24 18 28 640 493 0.8 5.1 ND-i 11.6
. .24-.,'9. - .- -- 3.3 - 8 - .-.. 273 . 49.-4 -- 0,2 -0.9. _ND-I ND-..10 .. ...........

10.8 1. 61.3 71.9 1.6 0.6 ND-i 1.48.
1 0.8 39.9 39.3 O.u 1.0 ND-1 0.78

FEBRUARY 1985, WSU
HS 7 NCBC JI TH 1 NEAT HO NEAT HO NEAT HO

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
2,3,7,8-TCDD 117 343 ND-43 28.3 9.8 4880
2,3,7,3-TCDF 1.4 ND-4. 4.0 48.8 39.1 59.6

TCDDs 120 354 64.9 560 12.4 5030
TCDFs 3.0 52.2 30.9 278 159 115
PCDDs ND-.049 0.7 30.4 194 ND-.59 ND-6.73
PCDFs 3.9 11.5 35.6 271 114 102
"HxCDDs ND-.026 ND-. 1 36.1 197 ND-.23 87.4
HxCDFs 0.3 ND-.0 2.9 26.8 0.4 2.2
HpCDDs o.4 NP-.1 33.4 167 ND-,31 1.7
HpCDFs 0.5 ND-. 1 1.9 15.1 ND-.08 %.6
OCDDs 0.2 ND-.1 8.7 152 ND-.41 7.7
OCDFs 0.1 ND-. 1 2.5 12.8 0.4 4.3

ARSINIC (ppm)
FEBRUAURY 1985, WSU

H37 ND-I.13
NCBC SS 17 22.2
JI TI] 10 1
C-52A G2 2-3 in. 1
C-52A G2 4-5 in. ND-1.1
C-52A G2 6-7 in. ND-1.1
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